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INTRODUCTION
In 1998the samplingof aquaticmacro-invertebratesfor the biologicalassessmentof river quality
was carried out throughout the United Kingdom. This task was undertaken by the Environment
Agency(TheAgency)inEnglandandWales,the ScottishEnvironmentProtectionAgency(SEPA)
in Scotland and the IndustrialResearch and TechnologyUnit (IRTU) undertook the work in
NorthernIreland.
Each organisationemployedstandardcollectionproceduresas used in the 1995 General Quality
Assessment (GQA) Survey. The samplingstrategy was therefore compatible with RIVPACS
(River Invertebrate PredictionAnd ClassificationSystem),a computer model developed by the
Instituteof FreshwaterEcology(IFE). Sampleswere sortedfor the familiesof macro-invertebrates
includedin the BiologicalMonitoringWorking Party (BMWP) system. For each site the taxa
presentwere recorded on a standarddata sheet. Althoughattemptshad been made to standardise
sampleprocessingandrecordingtechniques,these didvarysomewhatfrom Regionto Region.
In view of the numberof staffinvolvedand the variabilityof sampleprocessingtechniques,it was
recognisedthat a qualityassuranceexercisewas necessaryto minimiseand quantifyerrors. Each
laboratoryappointedat least one experiencedanalystto act as an internalanalyticalqualitycontrol
(AQC) inspector. These inspectors re-sorted 10% of the laboratory's samples, those samples
chosen for re-sortingbeing selectedrandomly. In addition,1FEwas contracted to undertake an
independent,externalaudit of the qualityof the laboratoryanalysisof biologicalsamplesfor each
Agencyand SEPAregionandfor IRTU. Thiscommissionwas consistentwith the auditperformed
by WE for the NationalRiver QualitySurveysin 1990 and 1995 and for the routine biological
monitoringof river siteseachyearbetween 1991and 1994and againin 1996and 1997. The audit
for the Agency comprisedtwo elements.The AQC Audit provided a measure of the quality of
performanceof the AQC inspectors. ThePrimaryAuditprovidedan independentassessmentof the
qualityof the data, sincethis was not adjustedfor errors identifiedby either of the other quality
assuranceprocedures.
Thisreport presentsthe resultsof the auditof 416 samplesthat were internallyAQC'd by Agency
staff. The results of the PrimaryAudit, detailingthe performanceof the Agency's biologistswho
performedthe primaryanalysesof 489 samples,arereportedseparately(Gunnet al., 1999).
SAMPLE SELECTION
Samplesfor audit were selected internallyby each of the organisationsbeing monitored. The
methodof selectionused by the Agencyis describedin EnvironmentAgency (1996). The number
of samples selected for audit varied between laboratoriesand the biologists processing these
samples had no prior knowledge of which sampleswere to be audited. Laboratories were
instructedto send to IFE samplesthat had been processedtwice (once for primary analysisand
once for internal AQC inspection). Those which analysedan insufficientnumber of samples
throughoutthe yearto providethe requisitenumberof AQC-inspectedsamplesfor the audit sent as
manyAQC-inspectedsamplesas they couldandmadeup the numberwith sampleswhichhad been
analysedjust once. The mannerof sampleselection,whichbiologistswould be monitoredand the
numberof auditsamplesfromeachseason,wereleftto the discretionof the organisation,withinthe
limitsof the total numberof samplesthat IFEwas contractedto audit.
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3. SAMPLE PROCESSING
The normalprotocol for Agency,SEPA and IRTU biologistswas to sort their sampleswithinthe
laboratory and to select examples of each scoring taxon, within the BMWP system. The
invertebrateswere placed in a vial of preservative(4% formaldehydesolutionor 70% industrial
alcohol) and the BMWP taxa were listed on a data sheet. The vial of animalsand the sorted
materialwere then returnedto the samplecontainerand preservativeadded. Samplesfor internal
AQC analysisshouldhave been sorted in the same manner as the primaryanalysis. The AQC
inspector'stask includedconfirmingthe identificationof the contentsof the vial andthe correctness
of the data sheet. Any additionaltaxa found at AQC were to be placedin a separatevialwithout
alteringthe contentsof the primaryanalyst'svial,althoughthisinstructionwas not alwaysfollowed.
Each sampleavailableto IFEfor auditshouldhaveincluded:
i) a data sheetcontaininga listof the BMWPfamiliesfoundinthe sample.
a vialor vialscontainingrepresentativesfrom eachfamily.
the preservedsample.
Whenthesethree elementswere present,the sequenceof operationsat WEwas as follows:
The remainderof the samplewas sorted,without referenceto the data sheet or to the vials
of animals,andthe BMWPfamiliesidentified.
The familiescontainedwithinthe vialswere identified.
A comparisonwas made betweenthe listingof familiesand those found in the satnpleby
A comparisonwas made betweenthe listingof familiesand those identifiedfrom the vials
by IFE.
"Losses"or "gains"from the originallistingof familieswere noted. In the case of "gains",
eachadditionalfamilywas identified,wherepossible,to specieslevel,in order to clarifyanyspecific
repetitiveerrors. Singlerepresentativesof a "gained"taxonwere notedas such.
0 An error code, selectedftom a list on the result sheet,was assignedby the WE auditor for
each"loss"or "gain".
Occasionallya sampledidnot includea vialcontainingrepresentativeexamplesof the familieslisted
on the data sheet,while some arrivedwith the vial damagedin transit such that the representative
specimenswere no longer separated. For these samples,only operationsa), c), e) and 0 above
were appropriate.
Several directiveswere issued to WE relating to the treatment of BMWP taxa. Every taxon
recorded on the data sheetmust be supportedby a voucher specimenof that familyin the vial (or,
for very large specimens,left in the sample). The only exceptionsto this rule were the native
crayfish,Austropotcunobiuspallipes, the medicinalleech,Hirudomedicinalisand the pearl mussel,
Margaritiferamargaritifera(whichdoesnot belongto a BMWPfamily),allof whichare protected
species. Where possible,IFE gave the benefitof doubt to the analystin cases of the "loss"of
Planariidae,specimensof whichhavebeenknownto disintegratein preservative. Animalsdeemed
to havebeendead at the time of sampling,cast insectskins,pupalexuviaeand emptymolluscshells
were to be excluded from the listing of familiespresent. Isolated posterior ends of "living"
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specimenswere not acceptable as records of a taxon. In these cases, thorax plus abdomenwas
deemed acceptablebut abdomen only was deemed unacceptable. Terrestrial representativesof
BMWP scoring familieswere also to be excludedfrom the audit. For this reason, Clambidae,
Chrysomelidaeand Curculionidae,whichappearin the BMWPlist,were excludedfor the purposes
of the audit sincemost representativesof thesefamiliesare, at best, onlysemi-aquatic.Trichopteran
pupae, althoughnot routinely identifiedby many biologists,were to be includedin the listing of
families.
4. REPORTING
The results of each sample audit were recorded on a standard report form and sent to the
appropriateRegionalBiologist. Examplesfor PrimaryandAQC Auditsof the same site are shown
in Figures I & 2. IFE were instructednot to includecopiesof these forms in the report but that
eachregionwould keep their own forms as an appendixto this report. For audit sampleswhere a
vialof animalswas included,the comparisonbetweenthe listingof familiesand the taxa foundin the
vial by IFE was shownin the sectionof the report form headed "VIAL". Discrepanciescould be
due to carelessness,misidentificationsor errors in completingthe data sheet listing the families
present. Familiesnot on the listingbut foundby IFE in the remainderof the samplewere enteredin
the section of the report form headed "SAMPLE"under "AdditionalBMWP taxa found by IFE".
This section also includedtaxa added by the internalAQC analyst Taxa recorded here represent
familiesmissedby the analyst(s)on sortingthe sample. When the familieslisted as "losses"in the
firstsectionof the report formwere comparedwith the fulllist of families.recordedin the sampleby
IFE, some apparent losses from the vial were offset by the presence of those families in the
remainderof the sample. These taxa were thereforelisted both as "losses"from the vial and as
"gains"from the sampleandwere neithera net lossnor a net gain. In these cases,the familieswere
markedwith an asteriskin both boxes. Sucherrorsarenoted as "omissions".
Speciesidentifications,state of development(eg adultor larvalcoleopterans)and the presenceof a
singlerepresentativeof a familywithin the remainderof the samplewere recorded in the centre
sectionof the report formunder "speciesname".
1FEwas asked to interpret each error to providea possiblecause. An error code, selectedfrom a
list of optionsat the foot of eachresult sheet,was enteredagainsteachtaxon in the columnheaded
"Presumedcauseof error".
For those samplesin whichthe vialof animalswas damagedor missing,the "VIAL"sectionsof the
report form were not applicable(N/a). Familiesnot on the list but present in the samplewere
enteredin the sectionunder "SAMPLE": "Additionaltaxa"as before. Familiesrecorded on the list
but not foundby lit were indicatedin the sectionabovethis. If the vialof animalswas retainedby
the sorter, entriesin this box couldincludethe solerepresentativeof a familywhichwas removed,a
familyseen at the site which escaped or was released(without mention being made on the data
sheet),inaccurateidentificationor the wrong familyboxbeingtickedon the data sheet.
The finalsectionofthe result sheetsummarisesthe audit,givingdetailsof the numbersof "losses",
"gains"and "omissions",togetherwiththe net effectsonBMWP scoreand the numberof scoring
taxa.
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Figure 1. An exampleof a PrimaryAudit result sheet
EXTERNAL AUDIT OF BIOLOGICAL SAMPLES




SITE: Utopia CODE: 0001/AQC01 METHOD:Preserved/Preserved















BMWPtaxa not found in tarn le (forsampleswherevialis brokenor absent)
N/a










LOSSES: 2 GAINS: 4 OMISSIONS: 1 NET EFFECTS:
ONBMWPSCORE 19
ONNO. OF TAXA2
\ I No representative of family in vial
2 Alternative terrestrial specimen in vial
3 Posterior end only in vial
4 Empty shell or case or cast skin in vial

5 Specimen dead at time of sampling
6 Taxon in vial but not recorded
7 Mis-identification
ElTypographical error - wrong box ticked
9 Taxon missed in sorting
10 Unexplained error
11 Taxon added in internal AQC
12 Recorded taxon that was rejected by AQC analyst
Omission(*)= Recorded,not in vialbut foundby IFE in sample(nonet lossor gain)
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Figure 2. An example of an AQC Audit result sheet























BMWPtaxa not found in sam le (forsampleswherevialisbrokenorabsent)
N/a











LOSSES: 1 GAINS: 2 OMISSIONS: 1 NET EFFECTS:
ON BMWPSCORE 8
ON NO. OF TAXA 1
I No representative of family in vial 5 Specimen dead at time of sampling 9 Taxon missed in sorting
2 Alternative terrestrial specimen in vial 6 Taxan in vial but not recorded 10 Unexplained error
3 Posterior end only in vial 7 Mis-identification 11 Taxon added in internal AQC
4 Empty shell or case or cast skin in vial 8 Typographical error - wrong box ticked 12 Recorded taxon that was rejected by AQC analyst
Omission (*) = Recorded,not in vialbut foundby IFE in sample(nonet lossor gain)
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RESULTS
The resultsof the AQC Auditfor 1998for allAgencyRegionsare presented,Reon by Region,in
Tables 1 to 58. A summaryof the basic audit results in terms of losses,gains and omissionsis
followedbythe statisticsof theseregionalaudit resultscenteredaroundthe targetof acceptabilityof
no more than two missedtaxa per sample. These data are presentedfor eachAQC inspector,for
theirArea Laboratoriesandfor the Regionas a whole Thenfollowsinformationon the net effects
of the AQC Auditon the BMWP scoreandnumberof taxa for the Region'sdata. Theseresultsare
againbased on the target of no more than two missedtaxa per sample. The figure of 13 for an
acceptableunderestimateof BMWP score is based on twice the average score of all taxa in the
BMWP listing(excludingClambidae,Chrysomelidaeand Curculionidae,whichare excludedfrom
the audit). Thisaveragescore is 6.57. Followingthis are listingsfor the Regionof the taxa missed
at familyand specieslevelsin the 1998audit. Tables59 and 60 summarisethe statisticsand effects
of the 1998AQC Auditfor the whole of the Agency. Tables61 and 62 givelistingsof all taxa, at
familyand specieslevelsrespectively,missedin sortingby all of the Agency's AQC analystsand
Tables63 and 64 give sin-liarlistingsfor all samplesauditedin 1998for the whole of the United
Kingdom(PrimaryandAQC Auditsfor AgencyRegionsplus singleAudit for other organisations).
Data for the PrimaryAuditare presentedin a separatereport (Gunnetal, 1999).
Estimatingsamplebiasesfor the comparemoduleof RIVPACS
The underestimationof the numberof BMWP-scoringtaxa is termed bias for the purpose of the
comparemoduleof RIVPACSUR. An estimateof bias is providedby the net gains(numberof
gainsminusnumberof losses)for the PrimaryAudit Valuesare listedin the PrimaryAuditreport
(Gunn et aL, 1999) and can be used directlyfor R1VPACS. When basingbias on results from
internalAQC inspections,it is necessaryto add the net gains owing to to errors made in AQC
inspection to the net gains reported by the AQC. Errors made in AQC inspectionfor each
laboratory,Regionand the Agencyas a whole arelistedin Table.57in the column"meannet effect
on no. of taxa". To estimatethe biasover a differentperiodto that coveredby this audit,the value
in Table 57 can stillbe used if the qualityof AQC inspectionis consistentlygood for the period
under consideration(meannumberof gainsshouldbe no morethan 015,see Table56). If the AQC'
inspectionwas of poor qualityor varyingquality,it is necessaryto refer to the AQC Audit result
sheetsfor individualsamples. Note that estimatesof bias shouldbe based on the resultsof at least
20 auditedsamples. Furtherinstmctionsare givenin Clarkeetal. (1997).
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AUDIT OF ANGLIANREGION'S AQC INSPECTORS
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samplesauditedfor Central Area of Anglian
Site AQC
Analyst
Ingol Snettisham US 0 1 0
Highlode d/s Ramsey STW LJS 0 1 0
Bourn Brook Foxes Bridge LJS 0 0 0
Ten Mile Brandon Creek LJS 0 0 0
Culford Stream West Stowe Road Bridge LJS 0 0 0
Wissey HilgayBridge US 0 1 0
Hexton Brook ShillingtonRoad Bridge SEH 1 0 2
RunningWater Ruxox Bridge SEH 0 0 0
Nar Castle Acre Road Bridge SEH 0 0 1
Grand Union Canal IvinghoeBridge SEH 0 0 . 0
Ouse Sam Jones Mill SEH 0 1 0
Tove CappenhamBridge SEH 0 2 0
Wissey IckburyBridge SEH 1 1 0
Hiz CadwellArch SEH 0 1 1
Fenton Lode SewardsFarm Bridge SEH 1 1 0
Middleton Stop Drain MiddletonTown Bridge SEH 0 _ 2 1
SixteenFoot Drain Horseways Comer WTC 0 0 0




WTC 2 0 0TadlowBridge Farm
Wissey HilgayBridge WTC 3 1 2
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Table 3 The 20 AQC'd samplesaudited for Northern Area of AnglianRegion






Ise Burton Latimer CLP 0 1 0
Rase Bishopbridge CLP 0 0 1
Slea Annick CLP 1 2 0
South Forty Foot Drain Donington Bridge CLP 0 0 0
North Gwash Upper HambletonRoad Bridge CLP 0 2 0
Gwash u/s Belmesthorpe CLP 1 2 0
SwanspoolBrook Wellingborough DMB 1 1 0
Lower Witham Five MileHouse DMB 0 0 0
Glen Kates Bridge IMC 0 0 0
S. Forty Foot Drain SwinesheadBridge IIVIC 0 1 0
South Drove Drain Horseshoe Bridge 1MC 0 0 0
WilloughbyHigh Drain Hogsthorpe IMC 2 1 0
Whaplode WhaplodeMarsh 1MC 0 1 0
Nene Warinington 1MC 2 1 0





North KelseyBeck u/s R. Ancholme RPC 1 •1•0
Nene White Mills RPC 0 0 0
Welland Sibbertoft RPC 0 0 0




Statistics of the 1998 AQC Audit for Anglian Region
n Mean Standard No samples % samples







Central 20 0.60 0.15 0 0 2 1.35 0.33
US 6 0.50 0.22 0 0 1 0.50 0.22
SEH 10 0.80 0.25 0 0 2 1.60 0.34
WTC 4 0.25 •0.25 0 0 1 2.00 1.41
Eastern 20 0.50 0.17 0 0 2 0.70 0.21
CFW , 5 0.40 0.40 0 0 2 0.40 0.40
CSA 5 0.80 0.37 0 0 2 1.00 0.55
MS 6 0.17. 0.17 0 0 1 0.67 0.33
JMG 4 0.75 0.48 0 0 2 0.75 0.48
Northern 20 0.65 0.17 0 0 2 1.10 . 0.27
CLP 6 1.17 0.40 . 0 0 2 1.67 0.49
DMB 2 0.50 0.50 0 0 1 1.00 1.00
IMC 8 0.50 0.19 0 0 1 1.00 0.46
RPC 4 0.25 0.25 ' 0 0 1 0.50 0.50
AnglianRegion 60 0.58 0.09 0 0 2 1.05 0.16
Table 5 Net effects of the AQC Audit on BMWP score and number of scoring taxa for AnglianRegion




effecton underestimated underestimateof effecton underestimated underestimate


BMWPscore by score>13 BMWPscore no. oftaxa


by >2 taxa ofno. oftaxa





































































Table 6 The familiesmissedby AnglianRegion's AQC inspectors






















Table 7 The speciesmissedby Angl an Region's AQC inspectors
Species n % of Anglian Region's
missed species
in AQC Audit
Ancylus fluviatilis Muller 2 6.90
Oxyethira sp. 2 6.90
Gyraulus albus (Muller) 2 6.90
Lymnaea stagnalis (L.) 1 3.45
Agraylea multipunctata Curtis 1 3.45
Simulium(Nevermannia)lundstromi (Enderlein) 1 3.45
Lype sp. 1 3.45
Libellulidaeindet 1 3.45
Ithytrichia sp. 1 3.45
Hydropsyche sp. 1 3.45
Hippeutis complanatus (L.) 1 3.45
Glossiphoniacomplanata (L.) 1 3.45
Erpobdella octoculata (L) 1 3.45
Armiger crista (L.) 1 3.45
Ephemerella ignita (Poda) 1 3,45
Anisus vortex (L.) 1 3.45
Anodonta sp. 1 3.45
Mystacides nigra (L.) 1 3.45


1 3.45Antocha vitripennis (Meigen)
Agraylea sp. 1 3.45
Athripsodes aterrimus (Stephens) 1 3.45
Athripsodes cinereus (Curtis) 1 3.45
Caenis horaria (L.) . 1 3.45
Caenis luctuosa group 1 3.45
Elmis aenea (Muller) 1 3.45
Ephemera sp. 1 3.45
Total 29 100
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Table 8 The 20 AQC'd samplesaudited for Upper Severn Area of Midlands Region
River Site AQC Losses Gains Omissions
Analyst
Stourbridge Roman Road 1 1 0 0
MW Brook Rockhouse Inn 1 0 0 0.
Mor Brook Crosshouses 1 0 0 0
Teme Leintwardine 1 1 1 0
Trannon u/s Cilhaul 1 0 0 0
Perry . Wykey 1 0 1 0
Salwarpe Stoke Prior 1 0 0 0
Newnes Brook A 495 1 0 0 0


d/s Farm 1 0 0 0Mantllymsyryn
Lake Tributary u/s Glog 1 0 0 0
Tern Longdon 1 0 2 0
Severn Caersws 1 0 1 0
Morda A483 1 0 1 0
Moelfre Tributary u/s MoelfreHall 1 0 1 0
Pen-y Platt Bridge 1 0 1 0
Sundorne Upper Astley 1 1 2 0
BlakedownBrook Viaduct 1 0 1 0
ShrawleyBrook B4196 Bridge 1 0 2 0
HartleburyBrook Titton Bridge 1 0 0 0
CaebitraBrook Brompton 1 0 0 0
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Table 9 The 20 AQC'd samplesaudited for Lower SevernArea of MidlandsRegion
River Site AQC Losses Gains Omissions
Analyst
Stockton Brook u/s R.Stowe 11 0 0 0
Ban Brook SalfordPriors 11 1 0 0
Stowe Browns Bridge 11 1 0 0
Sherbourne Charterhouse 11 0 0 0
Withy Brook High Bridge 11 0 0 0
Avon Hampton Lucy 11 0 2 0
Abe Wootton Wawen 11 0 0 0
Painswick Stream Stratford Park 11 0 1 0
Clifton Brook Post House Hotel 11 0 1 0
Noleham Brook Welford Pastures 11 0 0 0
Bushley Longdon Brook Queenhill 11 1 0 0
Wymans Brook d/s PittvilleLakes 11 0 2 0
Cannop Brook Newerne 11 1 1 0
Dene d/s KinetonWRW 11 0 1 0
Bow Brook Defford Bridge 11 1 1 0
Badsey Brook Offenham 11• 0 _ 1 0
Dimore Brook Elmore 11 0 1 0
CinderfordBrook u/s Culvert 12 0 0 0
Pool Brook Hanley Swan 12 0 0 0
CanleyBrook Kenilworth 39 0 0 0
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Table 10 The 20 AQC'd samplesaudited for Upper Trent Asea of MidlandsRegion
River Site AQC Losses Gains
Analyst
Omissions
CauseleyBrook Bucknall 3 0 0 0
TempleBalsall Brook B4101 Bridge 3 0 0 0
DidgerleyBrook FillongleyLodge 3 0 0 0
Moreton Brook Confluence 3 0 0 0
Churnet MiddleHulme 3 0 1 0
Tame Kingsbury 3 0 0 0
Anker Atherstone 3 0 1 0
Fowlea Brook LongbridgeHayes 3 0 0 0
Sence RatcliffeCuley 3 2 2 0
Tame Tipton 3 0 0 0




3 0 0 0Ashcroft Farm
GriffinsBrook Bourneville 3 0 0 0
Bourne u/s Shustoke Res 3 0 0 0
Cole HoundsfieldLane 3 0 0 0
Blythe Hampden in Arden 3 0 1 0
Dove Glutton Bridge 3 0 0 0
Fowlea Brook LongbridgeHayes 3 0 0 0
Blythe Cheswick Green 3 0 1 0




Table 11 The 20 AQC'd samplesaudited for Lower Trent Area of MidlandsRegion
River Site AQC Losses Gains Omissions
Analyst
Peakshole Water d/s Peak Cavern 5 0 0 0
Oakerthorpe Brook Unspecifiedsite 5 0 0 0
Lea Brook Unspecifiedsite 5 0 2 0
Alfreton Brook Alfreton 5 0 0 0
Carr Brook Bottle Brook confluence 5 0 0 0
Burton Brook Burton Lazars 5 0 1 0
Eau Scotter 5 0 1 0
Gallow Hole Dyke Rufford Park 5 0 1 0
Bottle Brook u/s Kilburn STW 5 O. 0 0
Waterton Drain Trent confluence 5 0 0 0




5 0 2 0GlebeFarm
Normanton Brook •d/sNewbold Verdon 5 0 0 0
WhitwellBrook A60 5 0 1 0
Rainworth Water Robin Dam Bridge 5 0 0 0
Wye Wye Dale 5 9 1 0
Marton Drain Torksey 5 0 0 0
Papermill Dyke Tickhill 5 0 1 0
Enderby (Huncote) Brook u/s R. Soar 5 0 0 0
BaileyBrook MilnhayRoad 5 0 0 0
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Table 12 Statistics of the 1998 AQC Audit for MidlandsRegion
Analyst/Group n Mean Standard No samples% samples Highest Mean errors Standard
gains error >2 gains >2 gains no. gains (l+g+o) error
UpperSevern 20 0.65 0.17 0 0 2 0.80 0.20
1 20 0.65 0.17 0 0 2 0.80 0.20
LowerSevern 20 0.55 0.15 0 0 2 0.80 0.17
11 17 0.65 0.17 0 0 2 0.94 0.18
12 2 0 0 0 0 0 0 0
39 1 0 n/a 0 0 0 0 n/a
UpperTrent 20 0.45 0.15 0 0 2 0.55 0.22
3 20 0.45 0.15 0 0 2 0.55 0.22
LowerTrent 20 0.50 0.15 0 0 2 0.50 0.15
5 20 0.50 0.15 0 0 2 0.50 0.15
MidlandsRegion 80 0.54 0.08 0 0 2 0.66 0.09








effecton underestimated underestimateof effecton underestimated underestimate


BMWP score by score>13 BMWPscore no. of taxa


by >2 taxa of no. of tan



















































Table 14 The familiesmissed by MidlandRegion's AQC inspectors









Elmidae 2 5.00 .
Tipulidae 2 5.00
Sphaeriidae 2 5.00
Hydrobiidae (incl. Bithyniidae) 2 5.00
Sericostomatidae 1 2.50
Chloroperlidae 1 2.50






Goeridae 1 2.50 •




Table 15 The speciesmissedby MidlandsRegion's AQC inspectors
Species n % of Midlands Region's
missed species
in AQC Audit
Gammaruspulex (L.) 3 7.50
Glossiphoniacomplanata (L.) 2 5.00
Potamopyrgusjenkinsi (Smith) 2 5.00
Caenis luctuosa group 2 5.00
Baetis rhodani (Pictet) 2 5.00
Pisidiumsp. 2 5.00
Tinodeswaeneri (L.) 1 2.50
Tinodes rostocki Mclachlan 1 2.50
Theromyzontessulatum (Muller) 1 2.50
Simulium(Simulium)omatum group 1 2.50
Simulium(Simulium)noelleri Friederichs 1 2.50
Simulium(Eusimulium)aureumgroup 1 2.50
Silopallipes (Fabricius) 1 2.50
Sericostomapersonatum (Spence) 1 2.50
Lype sp. 1 2.50
Potamonectes depressus (Fabricius) 1 2.50
Polycelisfelina (Dalyell) 1 2.50
Tipula sp. 1 2.50
Elmis aenea (Muller) 1 2.50
Oulimniussp. 1 2.50
Caenisrivulorum Eaton 1 2.50
Notonecta sp. 1 2.50
Dicranota sp. 1 2.50





Glossiphoniaheteroclita (L.) 1 2.50
Helobdellastagnalis (L.) 1 2.50
Hydroptila sp. 1 2.50
Limnephilussp. 1 2.50
Lymnaeaperegra (Muller) 1 2.50
Brychiuselevatus (Panzer) 1 2.50




AUDIT OF NORTH EAST REGION'S AQC INSPECTORS
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Table16 The 20 AQC'd samplesauditedfor DalesArea of North East Region









Wharfe Boston Spa EA 0 0 0
Ouse d/s Moor Monkton (Sweep) EA 0 1 0
Ouse BeningboroughHall (Sweep) EA 0 1 0
Ouse d/s Moor Monkton (Airlift) EA 0 2 0
Ouse Nether Poppleton (Airlift) EA 1 2 0
Ouse Acaster Malbis(Sweep) EA 0 1 0
Ure Hawes EA 0 0 0
Ure Aldwark Toll Bridge (Dredge) EA 0 0 0
Ure Boroughbridge (12.8.98) EA 0 1 0
Ouse d/s A64 Bridge (Airlift) EA 0 0 0
Wharfe Grassington EA 0 2 0
Wharfe Otley (28.7.98) EA 0 0 0
Wharfe Otley (30.9.98) EA 0 0 0
Wharfe Kettlewell EA 0 0 0
Ure West Tanfield EA 0 0 0
Ure d/s KilgrarnBridge EA 0 0 0
Ouse d/s Nidd Mouth (Sweep) EA 0 1 0
Ouse d/s Nidd Mouth (Airlift) EA 0 1 0
Ure Boroughbridge (30.11.98) EA 0 0 0
Ure Aldwark Toll Bridge SW 1 1 0
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Table 17 The 20 AQC'd samplesaudited for NorthumbriaArea of North East Region
River Site AQC Losses Gains Omissions
Analyst
East Howie Beck u/s Poachers Pocket CSO EC 0 1 0
Brierdene Bum WhitleyBay FC 0 0 0
Lewis Burn u/s Visitor Centre FC 0 1 0
Till Doddington Bridge FC 0 1 0
South Tyne Warden FC 1 0 0
Derwent Clockburn FC 0 1 0
Aln Bridge of Aln FC 0 1 0
Blyth BellasisBridge FC 1 2 0
Wear Witton-Le-Wear IL 0 1 1




IL 0 0 0Jarrow Cemetery
Wear u/s Vinovium JL 0 2 0
Moors Burn u/s Sedgeletch STW IL 0 0 0
South Tyne Alston JL 0 1 0
East Allen The Raining IL 0 2 0
Gaunless South Church IL 0 0 0
Browney A167 Bridge VW 0 0 0
SmallhopeBurn d/s Lanchester STW VW 0 1 0
SwinhopeBurn Swinhope VW 0 0 0
Wansbeck , Bothal Steps VW 0 0 0
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JB 0 0 0
JB 0 0 0
JB 0 1 0
JB 0 1 0
JB 0 0 0
JB 0 0 0
JB 0 0 0
1-13 0 0 0
JB 0 0 0
RJJ 0 3 0
RJJ 0 1 0
VH 0 1 0
VH 0 2 0
VH 0 0 0
VH 1 5 1
VH 0 2 0
VH 0 1 0
VH 0 2 0
VH 1 1 0























Table 19 Statistics of the 1998 AQC Audit for North East Region
Analyst/Group n Mean Standard No samples % samples Highest Meanerrors Standard
gains error >2 gains >2 gains no. gains (l-Egi-o) error
Dales 20 0.65 0.17 0 0 2 0.75 0.20
EA 19 0.63 0.17 0 0 2 0.68 0.20
SW 1 1.00 n/a 0 0 1 2.00 n/a
Northumbria . 20 0.70 0.16 0 • 0 2 0.85 ' 0.20
EC 1 1.00 n/a 0 0 1 1.00 n/a
FC 7 0.86 0.26 0 0 2 1.14 0.34
JL 8 0.75 0.31 0 0 2 0.88 0.35
VW 4 0.25 0.25 0 0 1 0.25 0.25
Ridings 20 1.00 0.29 2 10.00 5 1.15 0.37
JB 9 0.22 0.15 0 0 1 0.22 0.15
RJJ 2 2.00 1.00 1 50.00 3 2.00 1.00
V1-1 9 1.56 0.50 1 11.11 5 1.89 0.70
North East Region 60 0.78 0.12 2 3.33 5 0.92 0.15
Table 20 Net effects of the AQC Audit on BMWP score and number of scoring taxa for North East
Region
Analyst/ n Meannet % of samples Maximum Meannet














by >2 taxa of no. oftaxa



























































Table21 ThefamiliesmissedbyNorth East Region'sAQC inspectors

































Table 22 The speciesmissedby North East Region's AQC inspectors
Species n % of North East Region's
missedspecies
in AQC Audit
Hydropsyche siltalai Dohler 2 5.00
Chloroperla tripunctata (Scopoli) 2 5.00
Elmis aenea (Muller) 2 5.00


2 5.00Lepidostoma hirtum (Fabricius)
Hydroptila sp. 1 2.50
Ithytrichia sp. 1 2.50
Lepidostomatidae indet 1 2.50
Limnephilidaeindet 1 2:50
Limnephiluslunatus Curtis 1 2.50
Lype sp. 1 2.50
Nemoura avicularis Morton 1 2.50
Hydraena gracilis Germar 1 2.50
Orectochilusvillosus (Muller) 1 2.50
Piscicola geometra (L.) . 1 2.50
Nemoura cambricagroup 1 2.50
Habtophlebia fusca (Curtis) 1 2.50
Gammaruspulex (L.) 1 2.50
Ephemerella ignita (Poda) 1 2.50
Drusus annulatus (Stephens) 1 2.50
Dinocras cephalotes (Curtis) 1 2.50




Caenis rMilorum Baton 1 2.50
Beraea maurus (Curtis) 1. 2.50
Athripsodes sp. 1 2.50
Athripsodes albiftons (14 1 2.50
Asellus meridianus Racovitza 1 2.50
Potamopyrgus jenkinsi (Smith) 1 2.50
Polycentropus flavomaculatus (Pictet) 1 2.50
Dendrocoelum lacteum (Muller) 1 2.50
Pisidium sp. 1 2.50
Sericostoma personatum (Spence) 1 2.50
Silo sp. 1 2.50
Sphaeriidaeindet 1 2.50
Valvata cristata Muller 1 2.50
Valvata piscinalis (Muller) I 2.50
Total 40 100
34
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Table 23 The 20 AQC'd samplesaudited for CentralArea of North West Region


River Site AQC Losses Gains Omissions













































































































Table 24 The 12 AQC'd samplesaudited for Northern Area of North West Region
River Site AQC Losses Gains Omissions
Analyst
Poaka Beck u/s WTP discharge AJ 0 2




Levy Beck u/s Ulverston SSO AJ 0 1
Dubwath Beck NX 198312 AJ 2 0
Tarn Beck Tongue House AJ 0 0
SepulchreBeck d/s Janet Bridge AJ 4 2
Mosedale Beck Wallthwaite AJ 0 1
BriggleBeck u/s TBM outfallpipe AJ 0 0
Kent u/s BarleyBridge NTC 1 2
Newland Beck A590 Bridge NTC 0 0
Irt Forest Bridge NTC 0 0
Winster Lindeth Road NTC 0 0
37





















































































































































Table26 Statistics of the 1998AQC Audit for North West Region
Analyst/Group ii Mean Standard Nosamples% samples Highest Mean errors Standard
gains error >2 gains >2 gains no. gains (l+g+o) error
Central 20 0.55 0.14 0 0 2 0.75 0.16
AM 6 0.67 0.21 0 0 1 1.00 0.26
EIG 7 0.43 0.20 0 0 1 0.71 0.29
HFH 7 0.57 0.30 0 0 2 0.57 0.30
Northern 12 0.67 0.26 0 0 2 1.25 0.52
AJ 8 0.75 0.31 0 0 2 1.50 0.71
NTC 4 0.50 0.50 0 0 2 0.75 0.75
Southern 20 0.40 0.13 0 0 2 0.70 0.16
AG 14 0.43 0.17 0 0 2 0.64 0.20
DGH 6 0.33 0.21 0 0 1 0.83 0.31



















by score>13 BMWPscore no. oftaxa by >2 taxa of no. of taxa






































































North West 52 1.79










Table 28 The familiesmissedby North West Region's AQC inspectors














Hydrophilidae(ind. Hydraenidae) 1 5.00
Hydrobiidae (incl. Bithyniidae) 1 5.00 .
Dendrocoelidae 1 5.00 .
Beraeidae 1 5.00




Table 29 The species missedby North West Region's AQC inspectors
Species n % of North West Region's
missed species
in AQC Audit
Brachyptera risi (Morton) 2 9.52
Mystacidesazurea (L.) 1 4.76
Physa acuta group 1 4.76
Physa sp. 1 4.76
Plectrocnemiaconspersa (Curtis) 1 4.76
Micropterna sp. 1 4.76
Tinodes unicolor (Pictet) 1 4.76
Potamopyrgusjenkinsi (Smith) 1 4.76
Tinodes waeneri (L.) ' 1 4.76
Sericostomapersonatum (Spence) 1 4.76
Asellus aquaticus (L.) 1 4.76
Simulium(Sirnulium)ornatum group 1 4.76
Lymnaeasp. 1 4.76
Ancylusfluviatilis Muller 1 4.76
Baetis rhodani (Pictet) • 1 4.76 _
Baetis vernus Curtis 1 4.76
Beraea maurus (Curtis) 1 4.76
Dendrocoelumlacteum (Muller) 1 4.76
Hydraena gracilis Germar 1 4.76
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Table 30 •The7 AQC'd samplesauditedfor the Hampshire& Isle of Wight Area of
Southern Region











d/s The Nythe CF
Church Path










Table 31 The 17 AQC'd samplesaudited for the Kent Area of Southern Region













El 0 0 0Brook Farm
Darent Bridge Cottage El 0 0 0
Bartley Mill Stream Win Bridge El 1 0 0
Darent Shoreham El 0 0 0
Tide Brook d/s WashwellLane El 0 1 0
Medway Teston Bridge El 0 0 0
Rother Udiam El 0 1 0
Wateringbury Stream Wateringbury El 2 0 0
Medway BrambleTye Bridge El 0 0 0
Dour RussellGardens El 1 0 0
Rother WitherendenBridge E 1 0 1 0
Grom Burrswood El 0 0 0
Dour d/s Lorne Road E1 1 0 0
Great Stour ShalmsfordStreet E1 0 1 0
Bartley Mill Stream Win Bridge El 0 0 0
Hammer Stream Iborden Park E1 0 0 0
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Table 32 The 7 AQC'd samplesaudited for the Sussex Area of SouthernRegion






W9 0 1 0u/s Storm Outfall
Rother S AmbershamInvestigation W9 0 0 0
Bevern Stream u/s Roadbridge W13 0 0 .0
Bull Tributary Site 5 d/s Vineyard W15 0 0 0
Broad Rife • u/s SidleshamSTW W15 1 •0 0
Blakes Gill ScolliersBridge W15 1 1 0
Black Sewer StaplefieldsBridge WI5 0 0 0
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Table 33 Statistics of the 1998 AQC Audit for Southern Region
Analyst/Group n Mean Standard No.samples % samples Highest Mean errors Standard
gains error >2 gains >2 gains no. gains (l+g+o) error
Hants& I.O.W. 7 0 0 0 0 0 0.29 0.18
W9 2 0 0 0 0 ' 0 0.50 0.50
W13 2 0 0 0 0 0 0 0
W19 3 0 0 0 0 0 0.33 0.33
Kent 17 0.24 0.11 0 0 1 0.53 0.15
El 17 0.24 0.11 0 0 1 0.53 0.15
Sussex, 7 0.29 0.18 0 0 1 0.57 0.30
W9 2 0.50 0.50 0 0 1 0.50 0.50
WI3 . 1 0 n/a 0 0 0 0 n/a
W15 4 0.25 0.25 . 0 0 1 0.75 0.48




Net effects of the AQC Audit on BMWP score and number of scoring taxa for Southern Region




effect on underestimated underestimate of effect on underestimated underestimate


BMWP score by score >13 BMWPscore no. of taxa by >2 taxa of no. oftaxa







W9 2 0 0 0 0 0


W13 2 0 ' 0 0 0 0 0
W19 3 4.00 0 0 -0.33 0 0
Kent 17 0.18 0 10 -0.06 0


El 17 0.18 0 10 - 0.06 0 1
Sussex 7 -0.29 0 3 0 0 1
W9 2 1.50 0 3 0.50 0 1
W13 1 0 0 0 0 0 0
W15 4 -1.25 0 0 -0.25 0 0








Table35 The familiesmissedby SouthernRegion'sAQCinspectors








Table36 The speciesmissedby SouthernRegion'sAQCinspectors
Species % of SouthernRegion's
missed species
in AQC Audit _
Bathyomphalus contortus (L.) 1 25.00 .
Hydropsyche sp. 1 25.00
Hydrometra stagnorum (L.) 1 25.00
Hydraena testacea Curtis 1 25.00
Total 4 100
48
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Table 37 The 10 AQC'd samplesaudited for CornwallArea of South West Region































Table 38 The 20 AQC'd samplesaudited for Devon Area of South West Region
River Site AQC Losses Gains Omissions
Analyst
Otter Hoemoor Farm AD


Umbourne Brook u/s Coly confluence AD


Dart d/s BuckfastleighSTW AD































Torridge Rothern Bridge LB 1 0


































Table 39 The 8 AQC'd samplesaudited for North WessexArea of SouthWest Region






Melbury Stream Trib 3 u/s Lewcombe Manor AB 0 0 0
Cam Brookhampton House AB 0 0 0
Cam Tributary d/s Lower Barton AB 0 0 0
Parrett HaselburyBridge AB 0 0 0
Parrett Thorney WO 0 0 0
Fivehead Bulford WO 0 0 0
Wall Brook Cudworth WO 0 0 0
Broughton Brook Newbarn WO 0 0 0
Table 40 The 20 AQC'd samplesaudited for South WessexArea of South West Region






Jordan d/s WatersideHoliday Park PRH 0 0 0
Winspit Stream d/s Worth Matravers STW PRH 0 0 0
Sharcott Stream d/s MalmesburyPotatoes PRH 1 1 0
Western Avon Tributary u/s Stanton St Bernard STW PRH 0 0 0
Cards Mill Tributary Cards MillFarm PRH 0 0 0
ChampernhayesStream Charmouth PRH 0 0 0
Winspit Stream u/s Worth Matravers STW PRH 0 0 0
Charing Cross Tributary Cards MillFarm PRII 0 0 0




PRH 0 2 0d/s Manor Farm
Tarrant Tarrant Monkton PRH 0 0 0
Tarrant Tarrant Rawston PRH 0 1 0
Sharcott Stream u/s Ma1mesburyPotatoes PRH 0 0 0
South Winterbourne West Stafford PRH 1 0 0
South Winterbourne WinterbourneHerringstone PItH 0 0 0
Hampshire Avon Stratford-sub-Castle PRH 1 0 0
Moors d/s IndustrialEstate PRH 0 2 0
North Winterbourne WinterbourneKingston PRH 0 0 0
Bere Stream Weatherby Castle PRH 0 0 0
North Winterbourne Marsh Bridge PRE 0 1 0
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Table41 Statistics of the1998 AQC Audit for South West Region
Analyst/Group n Mean Standard No samples % samples Highest Mean errors Standard
gains error >2 gains >2 gains no. gains (l+g+o) error
Cornwall . 10 0.30 0.15 0 0 1 0.70 0.26
RJW 4 0.50 0.29 0 0 1 1.00 0.58
SAG 6 0.17 0.17 0 0 1 0.50 0.22
Devon 20 0.40 0.13 0 0 2 •0.50 0.14
AD 8 0.38 0.18 0 0 1 0.38 0.18
LB 12 0.42 0.19 0 0 2 0.58 0.19
NorthWessex 8 0 0 0 0 0 0 0
AB 4 0 0 0 0 0 0 0
WO 4 0 0 0 0 0 0 . 0
SouthWessex 20 0.40 0.15 0 0 2 0.55 0.17
PRH 20 0.40 0.15 0 0 2 0.55 0.17
SouthWest Region 58 0.33 '0.08


0 2 0.48 0.09
Table42 Net effects of the AQC Audit on BMWP score and number of scoring taxa for South West
Region









by score>13 BMWPscore no. of taxa


by >2 taxa of no. of taxa



































































Table 43 The familiesmissedby South West Region's AQC inspectors






Planariidae(Md. Dugesiidae) 1 5.56
Tipulidae 1 5.56
Sphaeriidae 1 5.56
Rhyacophilidae(ind. Glossosomatidae) 1 5.56
Psychomyiidae(incl. Ecnomidae) 1 5.56
Leptophlebiidae 1 5.56








Table44 The species missedby South West Region's AQC inspectors
Species n % of South West Region's
missed species
in AQC Audit
Baetis rhodani (Pictet) 2 11.11
Tipula (Yamatotipula) montiumgroup 1 5.56
Limnephilidaeindet 1 5.56
Simulium(Wilhelmia)sp. 1 5.56
Simulium(Simulium)ornatum group 1 5.56
Psychomyiapusilla (Fabricius) 1 5.56
Polycelisfelina (Dalyell) 1 5.56
Linmiusvolckmari (Panzer) 1 5.56
SPhaeriidaeindet 1 5.56
Ithytrichia sp. 1 5.56
Habrophlebiafusca (Curtis) 1 5.56
Goera pilosa (Fabricius) 1 5.56
Chloroperla torrentium (Pictet) • 1 5.56
Asellus aquaticus (L.) 1 5.56
Ancylus fluviatilis Muller 1 5.56
Agapetus sp. 1 5.56
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Table45 The 20 AQC'd samplesaudited for the South East Area of Thames Region
River Site AQC Losses Gains Omissions
Analyst
Thames d/s SkiffClub 300 0 0 0
Hascombe Stream d/s Roadbridge 307 1 0 1
Barkham Brook Borfield 307 2 4 0
Compton Stream u/s Culvert 307 0 0 0
The Cut u/s Thames 307 0 0 0
Boveney Ditch -u/s Thames 307 0 1 0
HinleyBrook Fleet 307 0 1 0
Stanford Brook Smarts Heath Lane 307 0. 5 1
Oakhanger Stream u/s Priory Farm 307 0 1 0
Hart Hartford Bridge 307 1 1 0
CranleighWaters u/s CollinsBrook 307 0 1 0
Gatwick Stream u/s Mole 307 0 2 0
Hogsmill SurbitonHillPark 317 1 1 1
Mole Leatherhead 317 1 1 0
Bourne u/s Thames (21.5.98) 317 2 1 2
Beverley Brook RichmondPark (14.7.98) 317 0 1 1








317 0 0 0WarfieldPark Farm
Blackwater GS Swallowfield 317 2 3 1
59
Table 46 The 18AQC'd samplesaudited for the North East Area of ThamesRegion







Dollis Brook • Bell Lane DM 0 0 0
Duke of Northumberland Worton Road DJL 1 0 0
G.U.C. Tring DJL 0 0 0
Stort d/s Meesden Bridge DM 0 1 0
Stanstead Brook GypsyLane DJL 0 1 0
Hunsden Brook u/s R.Stort DM 0 2 0
G.U.C. (Denham) u/s A40 DJI, 1 2 0
Chess Chesham DJL 0 2 0
Ver ChequersLane JE 0 4 0
Quin BraughingBridge JE 0 2 0
Haley HillDitch Buntingford JE 0 0 0
CuffleyBrook CuffleyHill JE 0 0 0
Lee u/s Luton STW JE 0 2 0




JE 0 1 0u/s R.Brent
Beane Watton-at-Stone JE 0 . 1 0
Ingrebourne Harold Court Road JE 0 2 0
Ash Much Hadham JE 0 1 0
Table 47 The 7 AQC'd samplesaudited for the West Area of ThamesRegion


River Site Analyst Losses Gains Omissions













































Statistics of the 1998 AQC Audit for Thames Region
n Mean Standard Nosamples % samples Highest





NorthEast 18 1.22 0.25 1 5.56 4 1.33 0.26
DJL 8 1.00 0.33 0 0 2 1.25 0.37
JE 10 1.40 0.37 1 10.00 4 1.40 0.37
SouthEast 20 1.25 0.31 3 15.00 5 2.15 0.47
300 1 0 n/a 0 0 0 0 n/a
307 11 1.45 0.49 2 18.18 5 2.00 0.63
317 8 1.13 0.35 1 12.50 3 2.63 0.75
West 7 1.71 0.61 1 14.29 5 1.71 0.61
DJB 5 2.00 0.77 1 20.00 5 2.00 0.77








ThamesRegion 45 1.31 0.19 5 11.11 5 1.76 0.25
Table 49 Net effects of the AQC Audit on BMWP score and number of scoring taxa for Thames Region




effecton underestimated underestimateof effecton underestimated underestimate


BMWPscore by score>13 BMWPscore no, oftaxa


by >2 tan of no. oftan



















































Table 50 The familiesmissed by Thames Region's AQC inspectors






Planariidae (incl Dugesiidae) 4 7.55
Limnephilidae 3 5.66
Ancylidae (incl. Acroloxidae) 3 5.66
Glossiphoniidae 3 5.66







Psychomyiidae(incl. Ecnomidae) 1 1.89
Physidae 1 1.89
Hydrophilidae(incl. Hydraenidae) 1 1.89
Gyrinidae 1 1.89
Piscicolidae 1 1.89










0Table 51 The speciesmissed by ThamesRegion's AQC inspectors
Species % of Thames Region's
missed species
in AQC Audit
Hydroptila sp. 5 8.93
Helobdellastagnalls (L.) 3 5.36
Limnephilidaeindet 3 • 5.36
Caenisluctuosa group 3 5.36
Polycelisnigra group 3 5.36
Oxyethirasp. 2 3.57
Pisidiumsp. 2 3.57
Halipluslineatocollis (Marsharn) 2 3.57
Beraeodes minutus (L.) 2 3.57
Ancylusfluviatilis Muller 2 3.57
Acroloxus lacustris (L.) 2 3.57
Haliplus sp. 2 3.57
Planorbis sp. 1 1.79
Lype sp. 1 1.79
Potamopyrgusjenkinsi (Smith) 1 1.79




Piscicolageometra (L.) 1 1.79
Physa sp. 1 1.79
Simulium(Simulium)ornatum group 1 1.79
Tubificidae.. 1 1.79
Habrophlebiafiisca (Curtis) 1. 1.79
Anisusvortex (L.) 1 1.79
Armiger crista (L.) 1 1.79
Orectochilusvillosus (Muller) 1 1.79
Gyraulus albus (Muller) 1 1.79
Orthocladiinae 1 1.79
Hippeutis complanatus (L.) 1 1.79
Hydropsycheangustipennis (Curtis) 1 1.79
Laccobius (Macrolaccobius)bipunctatus(Fabricius) 1 1.79
Lepidostoma hirtum (Fabricius) 1 1.79
Libellulidaeindet 1 1.79
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Table 52 The 5 AQC'd samplesauditedfor Northern Area of Welsh Region















Nant Ffrancon Site 3
d/s WTW Discharge
Table 53 The 15 AQC'd samplesaudited for South Eastern Area of Welsh Region
































u/s Wye at Bulmers












































363 1 1 1
363 1 1 0
363 0 0 0
363 0 0 0
363 0 0 0
363 0 2 0
363 0 0 0
363 0 0 0
363 0 0 0
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AnalySt/Group n Mean Standard No samples % samples Highest Mean errors Standard


gains error >2 gains >2 gains no. gains (l+g+o) error
Northern 5 0 0


0 0 0.20 0.20
353 1 0 n/a


0 0 0 n/a
367 1 0 n/a


0 0 0 n/a
377 3 0 0


0 0 0.33 0.33
South Eastern 15 0.13 0.09 0 0 1 0.27 0.12
367 15 0.13 0.09 0 0 1 0.27 0.12
South Western 10 0.40 0.22


0 2 0.80 0.36
361 1 0 n/a


0 0 1.00 n/a
363 9 0.44 0.24


0 2 0.78 0.40




Net effects of the Primary Audit
Region
Mean net % of samples
effect on underestimated
BMWP score by score >13
on BMWP score and number of scoring taxa for Welsh
Maximum Meannet % of samples Maximum
underestimateof effecton underestimated underestimate








































361 1 -3.00 0 -3 -1.00 0 -1
363 9 1.00 11.11 15 0.22 0 2








Table 57 The familiesmissed by WelshRegion's AQC inspectors









Table 58 The speciesmissedby Welsh Region's AQC inspectors
Species n % of Welsh Region's
missed species
in AQC Aught
Pyrrhosoma nymphula (Sulzer) 1 20.00
Baetis scambusgroup 1 20.00
Brachyptera risi (Morton) 1 20.00
Oreodytes sanmarkii (Sahlberg) 1 20.00
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Table59 Statistics of the 1998AQC Audit for eachAgencylaboratory
Analyst/Group n Mean Standard No. samples % samples Highest Mean errors Standard
gains error >2 gains >2 gains no. gains (l+g+o) error
AnglianRegion 60 0.58 0.09 0 0 2 1.05 0.16
Central 20 0.60 0.15 0 0 2 1.35 0.33
Eastern 20 0.50 0.17 0 0 2 0.70 0.21
Northern 20 0.65 0.17 0 0 2 1.10 0.27
MidlandsRegion 80 0.54 0.08 0 0 2 0.66 0.09
UpperSevern 20 0.65 0.17 0 0 2 0.80 0.20
LowerSevern 20 0.55 0.15 0 0 2 0.80 0.17
UpperTrent 20 0.45 0.15 0 0 2 0.55 0.22
LowerTrent 20 0.50 0.15 0 0 2 0.50 0.15
North East Region 60 0.78 0.12 2 3.33 5 0.92 0.15
Dales 20 0.65 0.17 0 0 2 0.75 0.20
Northumbria 20 0.70 0.16 0 o 2 0.85 0.20
Ridings 20 1.00 0.29 2 10.00 5 1.15 0.37




Central 20 0.55 0.14 0 0 2 0.75 0.16
Northern 12 0.67 0.26 0 0 2 1.25 0.52
Southern 20 0.40 0.13 0 0 2 0.70 0.16
SouthernRegion 31 0.19 0.07 0 0 1 0.48 0.11
Hants& I.O.W. 7 0 0 0 0 0 0.29 ' 0.18
Kent 17 0.24 0.11 0 0 1 0.53 0.15
Sussex 7 0.29 0.18 0 0 1 0.57 0.30
SouthWest Region 58 0.33 0.08 0 0 2 0.48 0.09
Cornwall 10 0.30 0.15 0 0 1 0.70 0.26
Devon 20 0.40 0.13 0 0 2 0.50 0.14
NorthWessex 8 0 0 0 0 0 0 0
SouthWessex 20 0.40 0.15 0. 0 2 0.55 0.17
ThamesRegion 45 1.31 0.19 5 11.11 5 1.76 0.25
NorthEast 18 1.22 0.25 1 5.56 4 1.33 0.26
SouthEast 20 1.25 0.31 3 15.00 5 2.15 0.47
West 7 1.71 0.61 1 14.29 5 1.71 0.61
Welsh Region 30 0.20 0.09 0 0 2 0.43 0.14
Northern 5 0 0 0 0 0 0.20 0.20
SouthEastern 15 0.13 0.09 0 0 1 0.27 0.12
SouthWestern 10 0.40 0.22 0 0 2 0.80 0.36
Whole of Agency 416 0.58 0.04 7 1.68 5 0.84 0.06
73
Table 60 Net effects of the 1998AQC Audit on BMWP score andnumberof scoringtaxa for each
Agency laboratory
Analyst/ n Mean net % of samples Maximum Meannet % of samples Maximum
Group effect on underestimated underestimate effecton underestimated underestimate
BMWP score by score >13 of BMWP score no.of taxa by >2 taxa of no. of taxa
Anglian 60 1.58 1.67 15 0.25 0 2
Central 20 1.00 5.00 15 0.20 0 2
Eastern 20 1.60 0 12 0.30 0 2
Northern 20 2.15 0 12 0.25 0 2
Midlands 80 2.18 1.25 18 0.41 0 2
UpperSevern 20 2.95 0 11 0.50 0 2
Lowe Severn 20 1.15 0 12 0.30 0 2
UpperTrent 20 1.85 0 11 0.35 0 2


20 2.75 5.00 18 0.50 0 2LowerTrent
North East 60 4.52 8.33 37 0.68 3.33 4
Dales ' 20 3.20 5.00 20 0.55 0 2
Northumbria 20 4.30 5.00 20 0.60 0 2
Ridings 20 6.05 15.00 37 0.90 10.00 4
North West 52 1.79 3.85 16 0.25. 0 2
Central 20 1.90 5.00 15 0.35 0 2
Northern 12 2.00 8.33 16 0.08 0 2
Southern 20 1.55 0 12 0.25 0 2
Southern 31 -0.06 0 10 -0.06 0 1
Hants& IOW 7 -0.43 0 0 -014 0 0
Kent 17 018 0 10 -0.06 0 1
Sussex 7 -0.29 0 3 0 0 ' 1
South West 58 1.19 0 11 0.17 0


Cornwall 10 0.30 0 7 -010 0 1
Devon 20 1.80 0 10 030 . 0 2
NorthWessex 8 0 0 0 0 0 0
SouthWessex 20 1.50 0 11 0.25 0 2
Thames 45 5.49 8.89 34 1.04 6.67 5
NorthEast 18 5.61 5.56 14 1.11 5.56 4
SouthEast 20 3.90 5.00 34 0.75 5.00 5
West 7 9.71 28.57 33 1.71 14.29 5
Welsh 30 0.10 3.33 15 0.00 0 2
Northern 5 -0.60 0 0 -0.20 0 0
SouthEastern 15 0 0 7 0 0 1
SouthWestern 10 0.60 10.00 15 0.10 0 2
Whole of Agency 416 2.28 3.37 37 0.38 1.20 5
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Table 61 The familiesmissedby the Agency's AQC inspectors in the 1998 Audit


































































Table 62 The species missedby the Agency's AQC inspectors in the 1998 Audit
Species n % of Agency's
missed species
in AQC Audit
Hydroptila sp. 8 3.76
Ancylusfluviatilis Muller 6 2.82
Caenisluctuosa group 6 2.82
Elmis aenea (Muller) 6 2.82
Baetis rhodani (Pictet) 5 2.35
Pisidiumsp. 5 2.35
Limnephilidaeindet 5 2.35
Potatnopyrgusjenkinsi (S th) 5 2.35
Helobdellastagnalis (L) 4 1.88
Oxyethirasp. 4 1.88
Lype sp. 4 L88
Simulium(Simulium)ornatum group 4 1.88
Garnmaruspulex (L.) - 4 1.88
Lepidostomahirtum (Fabricius) 3' 1.41
Ithytrichiasp. 3 1.41
Gyraulusalbus (Muller) 3 1.41
Glossiphoniacomplanata (L.) 3 1.41
Brachyptera risi (Morton) 3 1.41
Polycelisnigra group 3 1.41
Habrophlebiafusca (Curtis) 3 1.41
Sericostomapersonaturn (Spence) 3 1.41
Chloroperlatripunctata (Scopoli) 2 0.94







Hydropsyche siltalai Dohler 2 0.94
Hydraena gracilis Germar 2 0.94
Haliplussp. 2 0.94
Halipluslineatocollis (Marsham) 2 0.94
Sphaeriidaeindet 2 0.94
Ephemerellaignita (Poda) 2 0.94
Libellulidaeindet 2 0.94
Dendrocoelumlacteum (Muller) 2 0.94
Hippeutis complanatus (L.) 2 0.94
Chloroperlatorrentium (Pictet) 2 0.94
Caenisrivulorum Eaton 2 0.94
Caenishoraria (L.) 2 0.94
Beraeodes minutus (L.) 2 0.94
Beraea maurus (Curtis) 2 0.94
Asellusaquaticus (L) 2 0.94
Armigercrista (L.) 2 0.94
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Table 62 continued
Species n % of Agency's
missed species
in AQC Audit
Anisus vortex (L.) 2 0.94
Tinodes waeneri (L.) 2 0.94
Physa sp. 2 0.94
Polycelis felina (Dalyell) 2 0.94
Orectochilusvillosus (Muller) 2 0.94
Plectrocnemia conspersa (Curtis) 2 0.94
Piscicola geometra (L.) 2 0.94
Notonecta sp. 2 0.94
Chironomidaeindet 1 0.47
Tipula sp. 1 0.47
Brychius elevatus (Panzer) 1 0.47
lEganorbisp. 1 0.47
Ephemera sp. 1 0.47 '
Planorbis carinatus/planorbis 1 0.47
Baetis scambus group 1 0.47
Planariidaeindet 1 0.47
Sialis sp. 1 0.47
Crangonyxpseudogracifis Bousfield 1 0.47





Drusus annulatus (Stephens) 1 0.47
Tipula (Yamatotipula) montiumgroup 1 0.47
Polycentropus flavomaculatus (Pictet) 1 0.47
Agapetus sp. 1 0.47
Agraylea multipunctata Curtis 1 0.47
Agraylea sp. 1 0.47
Valvata cristata Muller 1 0.47


1 0.47Pyrrhosoma nymphula (Sulzer)
Anodonta sp. 1 0.47
Bathyomphalus contortus (L.) 1 0.47
Potamonectes depressus (Fabricius) 1 0.47
Baetis vernus Curtis 1 0.47
Asellus meridianus Racovitza 1 0.47
Athripsodes albifrons (L.) 1 0.47
Athripsodes aterrimus (Stephens) 1 0.47
Athripsodes cinereus (Curtis) 1 0.47
Athripsodes sp. 1 0.47
Tubificidae 1 0.47
Tinodes unicolor (Pictet) 1 0.47
Antocha vitripennis (Meigen) 1 0.47
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Table 62 continued
Species n % of Agency's
missed species
in AQC Audit
Lymnaeaperegra (Muller) 1 0.47
Simulium(Simulium)noelleri Friederichs 1 0.47
Simulium(Nevermannia)lundstromi (Enderlein) 1 0.47
Valvata piscinalis (Muller) 1 0.47
Lepidostomatidaeindet 1 0.47
Simulium(Eusimulium)aureinngroup 1 0.47
Limnephiluslunatus Curtis 1 0.47
Physa acuta group 1 0.47
Limniusvolckmari (Panzer) 1 0.47
Hydropsycheangustipennis (Curtis) 1 0.47
Lymnaeasp. 1 0.47
Lymnaeastagnalis (L.) 1 0.47
Silo sp. . 1 0.47'
Micropterna sp. 1 0.47
Mystacidesazurea (L.) 1 0.47
Mystacidesnigra (L.) 1 0.47
Nemoura avicularis Morton 1 0.47
Limnephilussp. 1 0.47
Oulimniustuberculatus (Muller) 1 0.47
Erpobdella octoculata (L) 1 0.47
Nem6ura cambricagroup 1 0.47
Gammarussp. 1 0.47
Gerris sp. 1 0.47
Tinodes rostocki Mclachlan 1 0.47
Glossiphoniaheteroclita (L.) 1 0.47
Goera pilosa (Fabricius) 1 0.47
Oreodytes sanmarkii (Sahlberg) 1 0.47
Silo pallipes (Fabricius) 1 0.47
Ormosia sp. 1 0.47


1 0.47Laccobius (Macrolaccobius)bipunctatus (Fabricius)
Oulimniussp. 1 0.47
Psychomyiapusilla (Fabricius) 1 0.47
Orthocladiinae 1 0.47
Hydraena testacea Curtis 1 0.47
Hydrometra stagnorum (L.) 1 0.47
Simulium(Wilhelmia)sp. 1 0.47
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Table63 Missedfamiliesfor allsamplesin the 1998Audit
Family % of missed families
in 1998 audit
Hydroptilidae ' 61 5.82
Planariidae(Md Dugesiidae) 46 4.39


















Dytiscidae (ind. Noteridae). 19 1.81



















































% of missed species
in 1998 audit
Hydroptila sp. 39 3.55
Pisidiumsp. 39 3.55
Potamopyrgusjenkinsi (Smith) 30 2.73
Ancylusfluviatilis Muller 27 2.46
Elmis aenea (Muller) 26 2.37
Caenisluctuosa group 23 2.09
Polycelisnigra group 22 2.00
Lymnaeaperegra (Muller) 21 1.91
Hydraena gracilis Germar 21 1.91
Baetis rhodani (Pictet) 21 1.91
Limnephilidaeindet 19 1.73
Simulium(Simulium)ornatum group 17 1.55
Ephemerellaignita (Poda) 16 1.46
Haliplussp. 15 1.36
Lype sp. 15 1.36
Caenisrivulorum Eaton 15 1.36
Sericostomapersonatum (Spence) 14 1.27
Glossiphoniacomplanata (L.) 14 1.27
Gyraulusalbus (Muller) 14 1.27
Gammaruspulex (L.) 13 1.18
Helobdellastagnalis (L.) 12 1.09
Lepidostomahirtum (Fabricius) 12 1.09
Asellusaquaticus (L.) 12 1.09
Chloroperlatorrentium (Pictet) . 12 1.09
Valvata cristata Muller 11 1.00
Dendrocoelumlacteum (Muller) 11 1.00
Brachypterarisi (Morton) 10 0.91
Hydropsychesilta1aiDohler 10 0.91
Piscicolageometra (L.) 10 0.91
Habrophlebiafusca (Curtis) 9 0.82
Polycelisfelina (Dalyell) 9 0.82
Armigercrista (L.) 9 0.82
Ithytrichiasp. 9 0.82
Plectrocnemiaconspersa (Curtis) 8 0.73
Tinodeswaeneri (L.) 8 0.73
Psychomyiapusilla (Fabricius) 8 0.73
Orectochilusvillosus (Muller) 8 0.73
Oulimniustuberculatus (Muller) 8 0.73
Oxyethirasp. 8 0.73
Hydropsychesp. 8 0.73
Silopallipes (Fabricius) 7 0.64
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Table 64 continued
Species ii % of missed species
in 1998 audit
Caenis horaria (L.) 7 0.64
Elodes sp. 7 0.64
Oreodytes sanmarkii (Sahlberg) 6 0.55
Dicranota sp. 6 . 0.55
Libellulidaeindet 6 0.55
Lumbriculidae 6 0.55
Potamonectes depressus (Fabricius) 6 0.55


6 0.55Acroloxus lacustris (L.)
Erpobdella octoculata (L.) 6 0.55
Beraeodes minutus (L.) 6 0.55
Polycentropus flavomaculatus (Pictet) 6 0.55
Bathyomphaluscontortus (L.) 6 0.55
Athripsodes aterrimus (Stephens) 6 0.55
Agapetus sp. 6 0.55
Sphaeriidaeindet 6 0.55
Goera pilosa (Fabricius) 6 0.55
Athripsodes cinereus (Curtis) 6 0.55
Crangonyxpseudogracilis Bousfield 5 0.45
Crenobia alpina (Dana) 5 0.45
Anisusvortex (L.) 5 0.45
Hippeutis complanatus (L.) 5 0.45
Nemoura avicularis Morton 5 0.45
Oulimniussp. 5 0.45
Mystacides azurea (L.) 5 0.45
Limniusvolckmari (Panzer) 5 0.45
Lymnaeat.runcatula (Muller) 5 0.45
Lymnaea sp. 5 0.45
Haliplus lineatocollis (IVIarsham) 5 0.45
Chloroperla tripunctata (Scopoli) 5 0.45
Beraea maurus (Curtis) 5 0.45
Physa sp. 5 0.45
Baetis vernus Curtis 5 0.45
Protonemura sp. 5 0.45
Nemurella picteti Klapalek 4 0.36
Polycelis sp. 4 0.36
Valvata piscinalis (Muller) 4 0.36
Tubificidae 4 0.36
Brychius elevatus (Panzer) . 4 0.36


Dugesia polychroa group 4 0.36
Naididae 4 0.36
Lepidostomatidae indet 4. 0.36
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Table 64 continued
Species ii % of missed species
in 1998 audit
Tipula (Yamatotipula) montiumgroup 4 0.36
Simulium(Wilhelmia)sp. 4 0.36
Rhyacophilasp 4 0.36
Notonecta sp. 4 0.36
Odontocerum albicorne (Scopoli) 4 0.36
Athripsodes sp. 4 0.36
Leuctra fusca (L.) 4 0.36
Laccobius (Macrolaccobius)bipunctatus (Fabricius) 4 0.36
Simulium(Simulium)noelleri Friederichs 4 0.36
Tipula sp. 4 0.36
Leuctra sp. 3 0.27
Limnephiluslunatus Curtis 3 0.27
Hydropsychepellucidula (Curtis) 3 0.27
Hydrometra stagnorum (L.) 3 0.27
Pyrrhosoma nymphula (Sulzer) 3 0.27
Agrayleaniultipunctata Curtis 3 0.27
Amphinemurasulcicollis (Stephens) 3 0.27
Anodonta sp. 3 0.27


3 0.27Antocha vitripennis (Meigen)
Asellusmeridianus Racovitza 3 0.27
Simulium(Eusimulium)aureumgroup 3 0.27
Athripsodes bilineatus (L.) 3 0.27
Silo sp. . . 3 0.27
Rhyacophiladorsalis (Curtis) 3 0.27
Lymnaea stagnalis (L.) 3 0.27
Brachycentrus subnubilus Curtis 3 0.27
Planaria torva (Muller) 3 0.27
Micronecta sp. 3 0.27
Ca1opteryxsplendens (Harris) 3 0.27
Physa acuta group 3 0.27
Drusus annulatus (Stephens) 3 0.27
Orthocladiinae 3 0.27
Planariidaeindet 3 0.27
Nemoura cambricagroup 3 0.27
Dinocras cephalotes (Curtis) 3 0.27
Gammarussp. 2 0.18
Agabus sp. 2 0.18
Agrayleasp. 2 0.18
Anacaenabipustulata (Marsham) 2 0.18
Glossiphoniaheteroclita (L.) 2 0.18






% of missed species
in 1998 audit
Baetis scambusgroup 2 0.18
Athripsodes albifrons (L.) 2 0.18 .
Cloeon dipterum (L.) 2 0.18
Ephemera sp: 2 0.18
Chironomidaeindet 2 0.18
Erpobdellidae indet 2 0.18




Simulium(Boophthora) erythrOcephalum(de Geer) 2 0.18
Wormaldia sp. 2 0.18
Leptophlebiidaeindet 2 0.18
Leuctra geniculata (Stephens) 2 0.18
Micropterna sp. 2 0.18
Mystacides nigra (14 2 0.18
Nemoura cinerea (Retzius) 2 0.18
Isclmura elegans (Van der Linden) 2 0.18
,Ormosia sp. 2 0.18
Limnephilussp. 2 0.18
Paraleptophlebia submarginata (Stephens) 2 0.18
Sialis sp. 2 0.18
Protonemura meyeri (pictet) 2 0.18
Ilybius sp. 2 0.18
Planorbis carinatus/planorbis 2 0.18
Potamophylax Cingulatus/latipennis 2 0.18
Planorbis sp. 2 0.18
Nephrotoma sp. 2 0.18
Hydrometra sp. 2 0.18
Hydraena testacea Curtis 2 0.18
Hydraena riparia Kugelann 2 0.18
Triaenodes bicolor (Curtis) 2 0.18
Tinodes unicolor (Pictet) . 2 0.18
Theromyzon tessulatum (Muller) 2 0.18
Tinodes rostocki Mclachlan 2 0.18
Heptagenia sulphurea (Muller) 2 0.18
Theodoxus fluviatilis (L.) 2 0.18
Hydropsyche angustipennis (Curtis) 2 0.18
Beraea pullata (Curtis) 1 0.09
Prodiamesinae 1 0.09
Agabus guttatus (Paykull) . 1 0.09







% of missed species
in 1998 audit
Potamophylaxcingulatus (Stephens) 1 0.09
Baetis sp. 1 0.09
Sialisfuliginosa Pictet 1 0.09
Sialislutaria (L.) 1 0.09
Silo nigricornis (Pictet) 1 0.09
Trocheta subviridis Dutrochet 1 0.09
Amphinemurastandfussi Ris 1 0.09
Anabolianervosa (Curtis) 1 0.09
Tanytarsini 1 0.09
Taeniopteryxnebulosa (L.) 1 0.09
Sympetrumsp. 1 0.09
Siphlonuruslacustris Eaton 1 0.09
Simulium(Nevermannia)cryophilumgroup 1 0.09
Potamonectes sp. 1 0.09
Aplexahypnorum (L.) 1 0.09
Simuliumsp. 1 0.09
Simulium(Simulium)reptans (L.) 1 0.09
Amphinemurasp. 1 0.09
Simulium(Simulium)argyreatum group 1 0.09
Anacaena globulus (Paykull) 1 0.09
Simulium(Nevermannia)lundstromi (Enderlein) 1 0.09
Ceraclea nigronervosa •(Retzius) 1 0.09
Hydrobius fuscipes (L.) 1 0.09
. Leuctra inermis Kempny 1 0.09
Enallagmacyathigerum (Charpentier) . 1 0.09
Enchytraeidae 1 0.09
Ephemera danica Muller 1 0.09
Esolus paraflelepipedus (Muller) 1 0.09
Hydrophilidaeindet 1 0.09
Physa fontinalis (14 1 0.09




Glyphotaeliuspellucidus (Retzius) 1 0.09
Gyrinidaeindet 1 0.09
Gyrinussp. 1 0.09
Halesus radiatus (Curtis) 1 0.09
Helophorus (Atracthelophorus)brevipalpis Bedel 1 0.09
Gerris (Gerris) lacustris (L.) 1 0.09
Philopotamusmontanus (Donovan) 1 0.09
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Table 64 continued
Species ii % of missedspecies
in 1998 audit
Brachyptera sp. 1 0.09
Platambus maculatus (L.) 1 0.09
Caenis luctuosa (Burmeister) 1 0.09
Pilaria (Pilaria) sp. 1 0.09
Callicorixapraeusta (Fieber) 1 0.09
Capnia bifrons (Newman) 1 0.09
Helius sp. 1 0.09
Ecdyonurus sp. 1 0.09
Chaetopteryx villosa (Fabricius) 1 0.09
Nemouridae indet 1 0.09
Perlodes microcepha1a (Pictet) 1 0.09
Paraleptophlebia sp. 1 0.09
Coenagrionidae indet 1 0.09
Orthotrichia sp. 1 0.09
Crunoecia irrorata (Curtis) 1 0.09
Oreodytes Sp. 1 0.09
Polycentropus sp. 1 0.09
Cercyon sp. 1 0.09
Total 1099 100
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